Abstract-Statistics in Austria show a significantly higher unemployment rate of people with migration background compared to those without such a background. This situation is further aggravated by the increased application of modern technologies that replace jobs with automated systems. People with migration background in Austria tend to have a lower qualification and corresponding jobs that are in higher danger of being automated. This paper presents the concept of the project ROBIN that employs educational robotics for inspiring young people towards engineering and technology. In this context, a focus is specifically put on supporting young people with a migration background. Also the results of an interim project evaluation are presented and a few lessons learned are discussed.
I. INTRODUCTION
Having a job is considered of fundamental importance for active citizenship and social cohesion, even more so for people with migration background [1] . However, 12.4 % of the people without Austrian citizenship were unemployed in the first quarter of 2016 while only 5.2 % with Austrian citizenship did not have a job [2] . This means that nearly 30 % of the unemployed people in Austria have no Austrian citizenship and regarding Austria's capital city Vienna, their share is even higher reaching nearly 40 %. When those people with Austrian citizenship but migration background are counted as well, the number rises to more than 40 % for Austria and nearly 60 % for Vienna.
Furthermore, the upcoming application of modern technologies (e.g. in the frame of Industry 4.0) brings pressure on tasks and jobs that can be achieved by automated systems. More than 40 % of the jobs performed by workers with only primary or lower secondary school education are at high risk to be automated while less than 20 % of the jobs performed by workers with upper secondary school education [3] . Regarding Austria, about 12 % of the jobs fall into the category of being at high risk.
On the contrary, historically the introduction of new technologies has been a creator of jobs, e.g. by inventing new types of work [4] . And likewise to the situation in other countries, Austria's industry is confronted with a lack of qualified personnel in the engineering domains in recent years [5] . Consequently, inspiring more young people with migration background to pursue a career in engineering could on the one hand enhance their integration into society and on the other hand support companies in recruiting personnel due to an increase of available and suitable workforce.
However, according to the results of the PISA (Programme for International Student Assessment) survey of 2012, school students in Austria with migration background have higher shares in the risk groups with lower competences in mathematics, science and reading in relation to the total number of pupils [6] . Such achievement gaps between immigrant and native students are confirmed by other studies that measure the success of education through standardized tests [7] .
Various sources show that the use of robotics in education aids the understanding of concepts related to STEM (science, technology, engineering and maths) [8] . By covering a variety of fields and topics, robotics represents a powerful concept that allows interdisciplinary projects and activities, thereby supporting the development of systems thinking and problem solving. But not only the knowledge, also the interest in the STEM fields seems to be positively influenced by robotics activities in educational settings [9] , [10] .
The project ROBIN (long title in German: "Robotik für die Integration", respectively in English: "Robotics for Integration") aims to inspire children and adolescents from primary and secondary schools for engineering and technology by means of robotics and programming, and to support them when starting a higher technical education. The term integration" in the project title refers to a focus on young people with migration background. The project encompasses a mix of activities ranging from workshops with the children to Train the Trainer seminars for teachers. This paper gives an overview of the project ROBIN and presents results from the project's interim evaluation. This paper is structured as follows. Section II gives an overview on the Austrian school system. In Section III, the project ROBIN is introduced and Section IV reports on the project's interim evaluation. Finally, the paper is concluded in Section V.
II. OVERVIEW OF THE AUSTRIAN SCHOOL SYSTEM
After primary school (grades 1 to 4), the children commonly attend a secondary school. Austria does not employ a comprehensive school from grade 5 but instead separates the children in its rather diverse selective school system (see Figure 1) . From grades 5 to 8, mainly two school branches exist in Austria. The academic secondary schools ("Allgemein bildende höhere Schule") require a certain level of marks in the final school report when finishing primary school. All pupils, which do not reach the required levels and do not get a specific recommendation, can only attend the other branch, which mainly consists of the subtypes general secondary school ("Hauptschule") or new secondary school ("Neue Mittelschule").
From grade 9, Austria's school system is even more diverse. On the one hand, with the age of 14 the juveniles can attend various types of vocational schools without a secondary school leaving certificate, which means e.g. an apprenticeship. On the other hand, they can acquire such a certificate (denoted "Matura" in Austria) either by continuing an academic secondary school until the 12 th grade or by attending a college for higher vocational education, which ends with the 13 th grade. For attending a university after graduating from school, such a certificate is required. Otherwise a specific higher education entrance examination must be passed, but this educational path is commonly followed only by a small number of people.
A. College for Higher Vocational Education
The colleges for higher vocational education combine the advantages of vocational education with a secondary school leaving certificate that entitles attending for instance a university. One additional year of attending the school (grade 13) is mandatory for finishing such a school. Apart from having the possibility of attending an institution of higher education likewise to any graduate from an academic secondary school (grade 12), a graduate from a college for higher vocational education has the competences for obtaining distinct types of jobs and has access to legally regulated professions.
Different types of colleges for higher vocational education exist such as those focusing on technical fields or others focusing on fashion, arts and design. Comparable concepts of colleges for higher vocational education are already adopted by other countries. For instance in the UK, so-called University Technical Colleges have been established since 2010 offering specialist vocational education for 14-19 year old juveniles [11] , [12] .
B. Migration Background
Statistics for the school year 2014/15 show that more pupils with non-German native tongue attend a general or new secondary school compared to those that have German as native tongue. While 73.8 % of the pupils with nonGerman native tongue of the according age group attend such a school, only 62.1 % of those with German native tongue do so as well [13] . As the general and new secondary schools educate their students on a lower level than academic secondary schools, these numbers correlate with the higher share of pupils with migration background in the risk groups with lower competences in mathematics, science and reading. Nevertheless, attending a general or new secondary school does not mean that a higher education degree is impossible. Statistics show that about a third of the pupils finishing grade 8 of a general or new secondary school start to attend a college for higher vocational education in the following school year while only a small amount starts attending the higher grades of academic secondary schools (see Table I ). Therefore, colleges for higher vocational education represent an important factor regarding educational mobility towards a higher degree.
III. THE PROJECT ROBIN
The project ROBIN is financed through the funding program "Talente regional" of the Austrian Research Promotion Agency, which aims at getting children and adolescents in touch with science, technology and innovation. The project is intended to inspire young people for engineering and technology by means of robotics and programming, and to support them when starting a higher technical education (e.g. in a college for higher vocational education). A focus of the project is to specifically support young people with a migration background.
Apart from PRIA and two companies, five schools are partners in this project. Two schools are primary schools and will participate with 4 th classes as well as the two secondary schools participating in the project. Pupils of 4 th classes (grades 4 and 8) have to decide for a new school after finishing this class (see Section II). Participating in the activities of this project shall inspire them to head towards a career in science and technology. Besides, also the technical college for higher vocational education denoted as TGM ("Technologisches Gewerbemuseum") participates in the project ROBIN. 48% of the pupils from the participating primary school classes and even 79% of the pupils from the secondary school classes have a migration background. Pupils with migration background from the TGM will act as role models.
The project is composed of 4 phases as follows (see • Phase 4: Support and Evaluate Phases 1 and 2 were completed with an interim evaluation that represents the basis for this paper.
A. Phase 1: Inspire and Learn
The first phase of the project encompassed two types of activities: Robotics Days and Train the Trainer seminars.
1) Robotics Days: Each primary and secondary school partner visited the PRIA laboratory on two days to gain insight into robotics as preparation for the later project phases.
The first Robotics Day started with a very basic activity in robotics using a practical approach without programming. A small robot was built, which is able to follow a light source based on analog electric components. The pupils were able to keep the created robot after its completion. To give a basic understanding in physics, age-based videos in combination with explanations of the tutors introduced electric current or the functional principle of a component that transforms light into electric current. Moreover, a small company partner being active in industrial robot system integration gave insight into the work with such robots using an industry robot by Kuka. The pupils had the chance to move the robot manually and were able to activate automatic movement after teaching the robot a few positions. Besides, an important part was to discuss workaday life in career terms.
The second Robotics Day started with a workshop using educational robotics kits (LEGO Mindstorms and Botball). An introduction to programming simple motion of a robot was given and the pupils received small tasks (e.g. moving in the form of a rectangle) to be achieved with a robot that they had to build. Furthermore, the pupils controlled the mobile robot Robotino of company partner Festo and watched it moving through a room using its sensors for avoiding collisions. The
2) Train the Trainer Seminars: For achieving sustainability, well educated and motivated teachers are of importance. Train the Trainer seminars that lasted for two days should empower the teachers with technological and didactic basics of educational robotics. The seminars encompassed topics such as an introduction to robotics, available educational robotics kits, programming basics, as well as advices on how to support pupils in this domain. Thus, the teachers received material for their lessons and obtained experience they can apply in future activities.
B. Phase 2: Learn and Research
The second phase of the project encompassed workshops as well as a small competition for those who want to participate. Besides, an interim evaluation was carried out using questionnaires at the workshops. 1) Workshops: Each school class attended a set of workshops with 16 hours of total workshop time. LEGO Mindstorms kits were employed in the workshops for the primary school classes while Botball sets were used in the workshops for the secondary schools. Apart from the tutors by PRIA and the teachers, pupils of the TGM acted as role models during the workshops. This should further encourage the younger pupils to grasp the possibilities of a higher technical education.
Both workshops focused on the programming of robots. The students received robots, which were able to drive and had several sensors mounted for interaction with the environment. Before the work on the robots started, some basic concepts regarding programming (What is a programming language? What is a controller? What is a sensor?) were discussed.
For the primary school workshops the Lego Mindstorms set was used. The workshop started with getting used to the programming interface on the basis of how to write text onto the robot's display. Therefore the students needed the blocks "display" and "wait". Afterwards the students continued with piloting the robot via a program using the driving-block. In the next workshop session sensors were introduced together with the wait-block using different settings. The workshop concluded with the loop structure. An important aspect throughout the course were the various challenges, the students were prompted to meet, like driving a through a maze or stopping when the touch sensor gets hit.
The workshops for the new secondary schools were structured very similarly, but the Botball robotic kit was used, which operates with the programming language C. After familiarizing the students with the programming environment using the printf-statement to make "the robot talk", the students continued with basic movement functions. The second workshop block introduced self written functions as means to make the robot understand more commands while the final workshop session concludes with loops and sensors. To keep the students motivated challenges during the whole workshop time were an integral part like making the robot dance or reacting to a sensor.
2) Competition: Each year PRIA organizes a conference for pupils aged 15-19 entitled European Conference on Educational Robotics (ECER). This conference lasts four to five days and encompasses robotics competitions, robotics showcases from industry and academia as well as presentations by researchers. Furthermore, the pupils submit papers that are reviewed by actual scientists. At ECER the young authors can then present their papers as it is common on scientific conferences.
The pupils from the primary and secondary schools participated in separate competitions during one day at ECER. The task of this non-destructive robotics competition was to have the robot move to a destination on an area with obstacles. Points were given for successfully evading obstacles and closely reaching the destination. Additionally, each pupil group presented their robot in front of their class mates.
By integrating the competitions of the primary and secondary schools into ECER, the young pupils were able to grasp the enthusiasm of the older pupils participating at ECER. Apart from the competition, one of PRIA's employees with migration background carried out a workshop with the pupils with migration background to talk about the experiences and chances as a researcher in an engineering domain.
C. Phase 3: Research and Support
The third phase of the project takes part in the school summer holidays and encompasses internships for pupils with a minimum age of 15 years as well as support in preparation courses for graduates from secondary schools (after finishing grade 8), who plan to attend a college for higher vocational education from grade 9.
1) Internships: Two pupils of the TGM with migration background have the opportunity to do an internship for four weeks at PRIA. In the first two weeks the interns take part in ongoing research projects at PRIA. The projects are commonly concerned with research and development in ICT, automation and robotics. The last two weeks of the internship are concerned with the preparation and execution of robotics courses for younger children. These courses are offered as holiday activities for children aged 8 to 14.
2) Support for Preparation Courses: Pupils who finish the 4 th class (grade 8) of secondary school can attend preparation courses at the TGM in German, English and Mathematics if they continue their educational path from grade 9 at this technical college for higher vocational education. Any pupils from the partner schools of the project ROBIN that attend the preparation courses are supported by PRIA employees as well as the interns during that time.
D. Phase 4: Support and Evaluate
The former pupils of the partner schools that start to attend the TGM will be supported by PRIA employees during their first months at their new schools. Also older TGM pupils will act as mentors for the new TGM pupils.
Finally, the project is analyzed using the results from the questionnaires of the interim evaluation in conjunction with further results from a final evaluation round.
IV. INTERIM EVALUATION
A. Method 1) Robotics Days: The impact of the Robotic Days was evaluated with short questionnaires at the beginning and the end of the day. Within these, statement queries regarding interest and future perspectives were considered most relevant. The following statement queries were used for the evaluation at the beginning:
• I am interested in technology (RD1) • When I finished my education I'd like to work in the field of technology (RD2) In the post-questionnaire at the end, the following statement queries were issued:
• I found the topics of the robotic days interesting (RD3)
• I can imagine working in the field of technology (RD4)
• I can imagine working in the field of robotics (RD5) 2) Workshops: The workshops were evaluated in the frame of the project ER4STEM [14] , which uses extensive evaluation material based on questionnaires, interviews and observations. To evaluate the workshops, answers gained from a prequestionnaire at the beginning of the workshop cycle and from a post-questionnaire at the end were obtained.
The questions and statement queries being most interesting in the evaluation of the ROBIN project for the prequestionnaire at the beginning of the workshop cycle were: Table II shows the percentage of positive answers in relation to the total number of students present. Due to the small amount of data, the results are not statistically relevant but they provide an indication for some interesting points:
• There is no significant change between the interest in pursuing a technical career between the beginning and the end of the Robotic Days for the students of the new secondary schools. • Some students of the elementary schools who are not interested in working in the field of technology are still interested in working in the field of robotics.
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• Even if several students are not interested in working in the fields of robotics or technology, the vast majority is interested in learning more about these topics. 2) Workshops: The workshops were held in the second semester of the school year. Already the organizational phase showed differences between the two school types. It was less of an issue to organize the workshop dates with the primary school classes and their teachers than with the new secondary school classes and teachers. The new secondary school teachers reported, that the students who wanted to attend the workshop were also concerned about their grades at the end of the year. The reason is because they needed good grades to be able to continue their education at the school of their choosing.
The troubles of organizing the workshops with the new secondary schools led to the following problems:
• Less students attended the workshops compared to the robotic days.
• One partner school canceled the last workshop date, because the students needed the time for learning. Therefore, their according evaluation data could not be obtained as they did not fill out the post-workshop questionnaire. For the results gained from the questionnaire, the career choices from the pre-questionnaire were compared with the corresponding answers from the post-questionnaire. From the other questions we calculated the percentage of yes answers in regard of the total answers.
Although the evaluation data is not statistically significant due to the small number of participants, it indicates some interesting points (see also Table III):
• A workshop cycle seems not enough for influencing job wishes.
• A significant amount of primary school pupils answered the question "I am now more interested in studying science" with yes.
• On the contrary, very few students attending the new secondary school changed their opinion about studying science during the workshop.
• Even if the students are not interested in science, many students were still interested in building robots.
C. Lessons Learned
Despite being still an ongoing project, the performed activities of the project ROBIN already brought important insights regarding the involvement of the school partners.
Concerning the secondary schools, it is not advisable to involve 4 th classes as the pupils of grade 8 already made their decision about their continuing educational path. Furthermore, these pupils focus rather on their school grades than on "side"-activities that represent only additional competences. The improvement of school grades is also connected to a higher number of exams, which complicates the determination of appointments for activities like Robotics Days and workshops. As a consequence, future activities with secondary schools will aim at involving lower grades, e.g. 3
rd classes (grade 7). On the contrary, the primary school pupils are more variable regarding their imaginations of future careers. Their interest in science and technology can be increased by encouraging activities. Besides, each primary school class has one distinct main teacher that is responsible for the majority of lessons in this class. Thereby, additional activities can be integrated much easier into this teacher's complete teaching concept.
V. CONCLUSION
It is a statistical fact that a person with migration background is more likely to be unemployed in Austria than one without such a background. Furthermore, the ongoing increase of applied modern technologies additionally puts pressure on jobs that can be achieved by automated systems. This affects jobs with lower qualification needs significantly more than jobs that require a higher qualification. And again, this will have a stronger impact on people with migration background as they tend to have a lower educational qualification than those without migration background. This paper presented the concept of the project ROBIN as well as results from its interim evaluation. The project is aimed at inspiring young people towards engineering and technology by means of robotics and programming, and puts a focus specifically on supporting young people with a migration background. The results of the interim evaluation show that interest could especially be increased in the primary school pupils that were involved in the project activities. On the contrary the pupils of the secondary schools are already much more consolidated regarding their decisions on future career paths. The results indicate that robotics in the extent of the performed activities indeed inspires young people towards the topics science and technology, but its influence on career decisions is rather limited.
